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Introduction
AXions : Y
 Solve the strong CP problem
 Candidate for the cold dark matter d--»- gaWA
Detection - Primikoff conversion : y
 Converted to microwave photons in a resonant e
cavity ’

 High Q factor

* |nside a strong magnet

e The ADMX collaboration exploits this method
 First proposed by P. Sikivie

Diagram of an axion decaying to two photons
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Field-Free Region \
_ _ Quantum Amplifier |
* The mass of the axion is unknown Badags
 The cavity is tuned using two tuning rods 4K
* With h=c=1, the axions are seen at w =m, Antennas
* f=w/2m is the resonant frequency of the cavity and m, Mixing
is the axion mass Chamber .
e The setup is cooled down to 150 mK to increase the
. . . Microwave
signal to noise ratio (SNR) it
 The SQUID amplifier amplifies the signal from O(1023) 100-250 mk
W to a readable value 1SR So0s

* Atypical Q factor of the microwave cavity is O(10°)
* Current experiment uses a single cylindrical cavity to
detect the axions
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Run 1c Data

. Run 1c is the most recent data taking run

e The frequency range covered 800 MHz to 1 GHz U

. High resolution search is expected to have a sensitivity & |
greater than these searches.

. ADMNX is the first and only axion experiment to reach
the DFSZ sensitivity.
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High-Resolution Analysis

The High-Resolution (HiRes) analysis channel has a frequency
resolution of 20 mHz

HiRes’ primary focus is searching for unvirialized axion flows
These flows will have a width of 100 mHz or less

During 1c, synthetic signals were injected to test the sensitivity
Injections were made to mimic a Maxwellian shape in the
Medium resolution search

Analysis Procedure

The ADMX DAQ processes the data in real time and produces
5,000,000-point complex time series

HiRes analyzes these offline

First, the power spectrum of the time series is computed

The resulting spectrum spans 0 kHz to 50 kHz

Next, the spectrum is normalized by fitting and diving it by a

P
T

C
T

olynomial
nen, we scan for single frequency bins above the background,
nosen to be 140

nese points form what we call our trigger list

Lastly, we perform a series of cuts to the trigger list to produce a
candidate list

Preliminary Results

We ended with 2,901,986 triggers

Keeping triggers with a cavity Q factor between 10,000 and
120,000 removes 7,267

Removing triggers with a system noise temperature above 5K

eliminates 14,608

If;é”OI <1, removes 1,961,515

Their combination leaves 935,984 triggers
The next step is to remove non-persistent triggers

An L-Cut, requiring 1.8 * Q *
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